words: 100/250) 16 17 MicroRNAs (miRNAs) are key players in parasite-host communication and potential biomarkers 18 for the detection of parasitic infections from host blood. Consequently, it is crucial to precisely 19 know the miRNA complements of medically important agents such as the liver flukes of the 20 Opisthorchiidae. Using publicly available and new datasets we curated and reannotated the 21 surprisingly small and variable miRNA complements previously described for Opistorchis 22 viverrini, O. felineus and Clonorchis sinesis. We find three highly similar miRNA complements 23 with 53 identical and two miRNA genes with species specific sequences that signify a set of 24 potential biomarkers and promising candidates for further investigations. 25 26
Liver flukes are parasitic flatworms that affect many different species of economic relevance and published and they showed a surprisingly variable number of miRNA genes (between 16 and 18 43 conserved and between 20 and 43 novel genes) that was unexpected [11, 12] . The number of 44 identified genes was also very low given the predictions from studies on miRNA evolution in 45 flatworms [13] but most importantly no abundantly expressed miRNA was identified that 46 showed sequential differences in all 3 species. The goal of our study was therefore first to curate , we reanalyzed and reannotated opisthorchiids' miRNAs. 62 We found that the miRNA complements of the three opisthorchiids are very similar and much 63 larger than presumed: they are composed of 55 conserved miRNAs (34 families) shared by the 64 three flatworms and only found support for 1 novel miRNA (Supplementary tables 1 and 2, 65 Supplementary file 1). Our prediction algorithms found 35 previously missing conserved 66 miRNA genes that belong to 22 conserved miRNA families and 1 novel miRNA gene. Further 67 we rejected 96 previously described novel miRNA genes because they did not fulfill annotation 68 criteria for bona fide miRNA genes [18] ( Supplementary table 3) . A noteworthy finding is that 69 Mir-76 and the Mir-Novel-1 show sequential differences between the 3 species while having 70 abundant expression levels ( Figure 1 ).
71
When we compared the expression patterns of all miRNAs in the adult worm datasets of all three 72 species we found that they are very similar, too. The top three expressed miRNAs in adults of all 73 three species were Mir-10-P2a, Mir-71-P1 and Mir-281. It is worth noting that we were not able Nevertheless, the homogenous pattern of miRNA expression we observed among the different 78 species was not found when we compared miRNA abundance in the different stages available for 79 O. felineus. We found highly distinct miRNA expression patterns between the datasets for 80 metacercariae and the adults (Figure 2, Supplementary table 4, Supplementary figure 1) . 81 Remarkably, we were unable to detect Mir-76, Mir-10-P3 and Mir-2160-P1 in the metacercariae Supplementary table 6 ). This is consistent with the resting state of 104 metacercariae. Among all the downregulated targets of upregulated miRNAs in the adult stage 105 we would like to particular mention one target of the highly deregulated Mir-2160-P2: 106 GBJA01010536. It is a 5-hydroxytryptamine receptor 7 homolog (5HT7) and has been shown to 107 significantly decrease motility when downregulated in Schistosoma mansoni adults and larvae 108 [19] . The fact that the 5HT7 has a tenfold decreased expression in the adult O. felineus compared 109 to the metacercariae requires further research. Although miRNA and mRNA datasets derive from 110 different studies, it seems that they can be used to arrive at interesting hypotheses that present the 111 basis for further studies of the biology of trematode development.
112
Altogether, we find that putative variation of microRNAs was an artifact and based on the Csi-Mir-76
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